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ABSTRACT :.

The following outlines work accompllished and diffl-

culties encountered durlng the period from January 1, 1963 to
Mareh 33, 1963.

A,

B.

C.

Assembly and productibn tooling has been completed and
Is sufficient to meet the requirements of the contract.
ﬁréposais to further refine some of the assembly tools

have been made and are'belng actéd upon,

Quantities of parts suffliclent to fabricate the pre-
production samples were recelved. Incoming quallty
inspectlon tejected several of these components for
various reasons. All of the part deflciencles have
since been réemedlied and sufficlent quantities of these
parts are now avallable with one exceptlion. This &!ll

be further elaborated on in the narrative,

Thé production facilities layout has been improved and

finallzed. The assembly methods specification Is being
changed to reflect this. rearrangement. Also, a formal

time study Is beling instituted.

The test equipment that is being provided by the Leboratory
Englneering group for the In production and acceptance .
tests Is complaote with one exception. Formal test pro-

cedures covering this equipment Is being Initlated.




E.

F.

Tesﬁlng of the 300 pre-production samples by Quality
Acceptance has been schoduled to start on 15 May 1963
and to be complatad by the end of September 1963.

Becausa of the delay In obtalning sufficient acceptable
components from outside vendors, the 300 pre-production
samples wll) dot be.ﬁompleteiy féBfﬁcated ﬁntil 15 May
1963. Work on the sub-assemblies not affected by‘thlé

.Jelay Is procéed!ng, 5b that when all the components:

are avallable, the‘f]nal assembtles'can'be fabricated

in & minimum amount of time,

Similar delays in obtalning component parts requlred
for speciallzed test apparatus and fixtures faBtréated_
by. Laboratory Engineerlng has caused a corresponding
delay in completion of thls equipment.



' The purpose of Contract DA 36~ 039 sc 78926 1s to:

B,

PURPOS§!

ﬁ }
1 S
"c.

Provlde 18 Englneerlng samples for the

purpose of ‘evaluation In the following ranges:

RESISTANCE QUANTITY TYPE_OF RES]STOR
200 Ohms 6 each Toroid

50 K Ohms 6 each o Sblral”

200 K Ohms ' é eaéh Spiral

The above samples were submitted accompanied

by test data as specifled In the contract.

Provide 300 Preproductlon units for the purpose'
of evaluating the production toollng and obw
taining the mos t sultablg_assembly procedures

prior to the production Fun.

The ranges are as follows:

RESISTANCE ~ QUANTITY IYPE OF RES|STOR
200 Ohms 100 each  Torold

‘BO K Oﬁhs 100 eachi _ Spiral

(200 K Ohms 100 each  Spiral

The. preproduction run.has been started and the

problems encountered are coyered In the narrative

and data section of this report.

' P(ovldé 3750 production .units In the ranges’

outlined In the contract. This phase will be

parformed with production type equlbment.
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and a production type pilot run necessary to
manufacture and test 350 units pef elght (8)
hour shift conforming to the applicable
spocifications as follows:

RESISTANCE QUANTITY - .IYPE OF RESISTOR
200 Ohms 750 ~ Torold
50 K Ohms 750 spiral

200 K Ghms ' 750 . spiral
Lower than 200 Ohms and o
as Tow as possible within ‘
spec!fications - 750 © TYorold

Higher than 200 K Ohms and
as high as possiblelwtthln
rspeciflications 750 Splral

The production ﬁanufacturing tooling produce
the component parts and the assembly tooling
for the production type plﬁot run have been
coﬁpleted. o



NARRATIVE AND DATA:

Component Parts:

Pre-production Sample Parts:

’

All of the component parts required to fabricate the 300

pre-production units are avallable and fully acceptable

with the following reserVathns and exceptions:

1.

2.

The contact supports for the trimpot were machined
by Weston and sent to a vendor for nickel and
rhodlum plating. These parts have been rejected
three times due to Insufficlent plating and/or
poor finish. At the time of the last rejectlon;
sufflclient acceptable parts were hand selected
frdm the rejected lot In order to provide for the’
300 pre-production units. New contact supports
are being machined and a new vendor is being com-

tacted In order to remedy this sltuation.

The terminal strip pins were Initially manufactured
by Weston facllitles using a machining process.
This process was economically unfeasible In pro-
duction qhantttleé. Consequently, the job was

sent out to be cqldlheaded by a vendor who cou]d.
maintaln the close concentricity requlrements
while offering a substantlal]y reduced cost. The
vendor has encountered difflculties and has not

been able to'provlde the pin at thls date. Actlion



Is being taken by the Weston machhlng facilitlies, to
provide us with a quantity of pins, so that we may
fabricate the 300 pre~production units by May 15,
1963.
Item one, lisfed above, seriously delayed the
assembly of the trimpot. This condition has
been rectifled as explalned previously. Item
two Is not se'ri‘ou'sly delaying the fabrication
of the trimpot, since It Is part of the last
sub-assembly (terminal strip) to be assembled
to the unit. Work Is continuing on the assembly
of the 300 samples (less the terminal strip),
so that when the terminal strip pins become
avallable, the final assembly can proceed

without further delay.

Unmetallized Ceramic Blank

'The overall dimension of the ceramic blank has been
reduced from .650 to .645 inch, and the tolerance from
+ .005 to + ,002 inch, This was done In order to obtain
the proper overall length, while malntalnlné a conslistent
optimum torque of 2 to 4 oz-in, when the trimpot final
assembly was p}essed tégether‘uslng production techniques.
Since the bhnk cutoff facilities of Veston could not hold
the + .002 in. length tolerance, the Job was glven fo a
vendor. The vendor was able to hold the length tolerance,
but the process left a detrimental residue In the blank.

| This condition has been rectified and the blaﬁks now meet
all specifications,




Metallized Ceramic Blank

Gold terminations are used on the ends of the métallfzed
ceramic blank. A conditlon of relatively htgh'résistance
has been found in the region where the gold contacts the
flim. The magnffude:of thlsAreslstance lé;uhprealctéble.
This termination resistance is not harmful, per‘se, in
the case of a splralled blank sidéé it is a very sﬁSﬁi
part of the total femistancéiaffé};épiralllng} :it f§
harmful inasmqéh #s It renders uncertaln the #rédléE-A
ability of final ré;iStancé after spiralling, 'The o
formula used ln'predictlng fhe spiralled resistance
of a blank was derived on the basis ‘of zero termlnation
resistance. This In effect means that the fllm resist=
ance |s taken as that which would be read when connecting
an ohmmeter across the blank. in actuallity the blankl
resistance c¢onsists of an unpredictable termlnatlon.re-
sistance in series with the film resistance. Since

the film reslsténée is the only component of blank

‘resistance that Is adjusted upward by spiralling, the

final resistance may be considerably lower than predicted.
The formula cannot be modified to compensate for this
effect due to the random nature of the tefﬁlnatfon
resistance. This results in a dropout when spiralling _

blanks. Work on eliminating this condition is now

‘taklng place.



ASSEMBLY :

Resistance Blanks

A semi-automatic device for spiralling metallfzed
resistance blanks by the electrical probe method has
‘been developed by Product Engineering. Thls>devlée
will be replaced by fully autanafic adjusflng
lathe on or about May 6, 1963. Meanwhile, splralled
blanks are being prqduced‘by tﬁe seﬁf~5utomatlc

device,

Assembly Tooling:

The assembly tooling [s adequate to produce the
quantity of trimpots required by the contract. Howe-
ever, greater efficiency will result from improve-
ments that are being made In the followlng areas:
Soldering Fixture (5T111655) |
The multi-position”holdlng fixture -that is being

used to hold the toroid unit terminal end cap
assembly while soldering the lead wire and terminal
Is being modified to provide a more positive hold-

ing action.

Spiral Contact Trimpot Final Assembly Fixturing

(ST111684)

Two individual holding fixtures are being used to

hold the terminal and adjuster halves of a 5b!ral

contact final assembly during the phaselof



assembly prior to final pressing. It {s durlng
this phase that the spiral contact Is positicned
on the support, and subsequently Inserted Into the
spiralled resistance blank, A gulde to keep the
holding fixtures in thé proper-éllgnmant‘ia belng
developed 1n vrder to improve this operation.

Torold Contaci Assembly

The torold contact Is assembled onto the follower
by hand, using.a holding fixture developed by our
Model Shop. An investigation into Improving this
devlce.'or'supplantlng it In Its entlirety, Is belng
made. The purpose of this investigation Is to
decrease the time and skill required for this
operation, |

16 Cavity Encapsulation Mould
_ The 16 cavity mould for encapsulating the completed

timpot has been recelved from the venqpr. This mould

Is In the process of being set up for use,

Inspection _and Quality Control Plan Manual:
- The Inspection and Quallity Control Plan Manual, as

outlined In Quarterly Progress Report No. 2, is nearing
completion and a rough draft has been promised by the
end of May. '
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Assembly Facllitles lLayout
The following pages show:

1. Floor plan
The floor plan iIndicates assembl& and test areas,
and assigns a position number to an Individual work
area. . . _

2. Each posftion Is explained in terms of
as Opcratlons performed
b, cOmponent parts and/or subassemblles requ!red
c. Sub-assembly produued
d. Tools and f!xturing requlred.
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y Position No. 1:
- QOperations
' Assemble terminal strip (244509)

Center terminal (197625)
End terminal (197626)
Terminal strip (197627)
Pins - (244508)
Tools: =
$0C press (Mach. No. 4045)
Anvil and punch tST 111651)

Position No. 2

A. Operation:
Assemble torold insulator assem-cap, terminal end
(254551 less legd<wtre).

Terminal (197615)
Bearlﬁg (197630)
Cap (244201)
Insulator (244500)
Tools: '

————

Punch and anvil (ST 111654) -
B. Operation: |
‘ Assemble spiral lead screw assembly (244498 less

lead screw and lead wire).



Parts:

Terminal (197615)
| '~ Bearlng  (197616)

Cap - -(24k4201):
. Insulator (244500)
Tools:

Punch and anvil (ST 111649)
A and B SOC Press (Mach. No. 40Lb)

C. Operation: : .- ‘ . _
Assemble torold adjuster assembly (244550).

Parts:
Washer o (197éi“)1
Spring (197613)
" Lead screw (244549)
Adjuster molded (244503)
~ Yoolss

" Manual press (ST 111653)

Positlon Mo, 33
A. Operation:

Press lead screw assembly on tube (244498 less

lead wire but including blank), Press tube fully
into cap.
Parts: -
Lead screw assembly (244498 less lead wire)
Tube 25 turn spiralled (244506)
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B. Operation:
| Press torald Insulator assembly on tube (244551

| including tube).

Parts: o L
Toroid insulator assem~cap, terminal end (244551)
Tube (24#505)

A and 8 Tools: N
Manual press (ST 111646)

C. Operations - : N _
Final tube assemblies pressing = Press to applicable
overall dimension with torque 2 - 4 oe-in. (197600,
197601 less lead wire, term strip, and molding;
197602 less molding) ‘

A1l tube final assemblies from final assembly area
(Positions 6-7)
Tools:
Torque screw driver (ST 6!29]—52)"
SOC press (Mach. No. 4051 and ST 111646)

Position No. 4

Solder lead screw to splral lead screw assembly

(244498 less lead wire) |
Parts:

Splral lead screw assembly (244498 leas lead screw

and lead wire) - From position 2B

Washer (197614)



Position & Parts (con't)
Lead screw 25 turn (244499)
“Spring (197613)
Jools: ,
Holding fixtura (ST 111650) - |
Solderlngitron {25 watt, 120 VAC Hexacon)

. B. Operation: .
Solder lead wire to toroid insulator assem-cap,
terminal end (204551)°
Barts:
Torold Insulator assem-cap, terminal end (244551 less
lead wire) ~ From position 2A. ‘
Lead wire (2454806)
Jools:
Holding fixture (ST 111655)"
Soldering fron (25 watt, 120 YAC Hexacon)

Poslition No. &3

A. Qperation:
' Solder terminal strip to pressed final assemblles.
Solder lead wire to spiral pressed and contact
positioned flinal assembllés.

Parts:

Pressed torold tube final assembiles « from position 3
Pressed spiral contact tube flnal assemblies after
contact positioning.

Terminal strip assembly (2L4509) - from bosltlon 1.

Lead wire (244806)



,Iools; ‘ .
Holdling fixture (ST 111647) o
Solderlng {ron (Hexacon 25 W, 120 VAC)

Position No. 61
A, _ggg_glon:
Assembie adjuster assembly-sleevo (splral) 244502

. Parts: - ‘
_ sleevé~adju$fer (2hh50h)

Adjuster-moulded (244503)
Jools: L B

Hand preéslng,flxture (ST 111683)

B. Egraglon: : :
Assembly of splral contact tube flnnl ussembly
Ee:&z* . S - ‘
" Adjuster assembty-sleeve (splral) 2&#502 . frou
_ position 6A.
Spring (197613)
. Washer (197614) .
Lead screw assembly and tube less lead wire (244498
and tube fess lead wire). from position 3A.
Insulator -cap, head end (SPIr!I) (197605-901)
~ Gasket-~ head (197606) o IR
End cap (24&501)' .
- Contactesplral (i9761|)' -
Cc.antv:avcvajsqpport.(?hhSO?)j”'~
Joolst
Holding fixtures (ST 111684)
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Position No. 7.
A. Operations /

Assemble contact follower assembly « torold (244548)

Parts;
Follower - contmct (244547)
Contact - wound (197633)

Jools: , , .
Speclal holding and Indexing fixture (supplled
by vendor)

B. Operation: .

Assembly of torold tube flnal assembly

_Parts: '

Contact follower assembly torofd (2445L8)

Tube and cap assembly
Toroid ad)uster assembly- lead screw (2%550)-fram
position 2C '

Washer (197614)

Spring (197614)

Insulator- cap head end {toroid) (197605-902)

Gasket-head (197606)

End cap (2k4501)

Jools:

Hand Operation
mmmwwm
Qperation:

Position spiral contact and seal with epoxy .



Parts: .
4 Préssed,splral contact tube final assembly
.~ from Position 3.
Jools: .

Impedance comparator

’

Special holding fixture

B. OEQ'QQ'Dn . ,
- Seal all unlts with epoxy prior to molding,
Parts: | '

All unlts'prfbr to molding.

No tools.

18-
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Position No. 8

A. Operatiomy

Measure total and end res!stance

Yest, Equip;
Decade box - (758006)

Impedance comparator - ( " )

’

Rotary Apparatus - (-« )
980 V.0.M.
B. Operation

Measure Torque
Jest Equb , .
Rotary apparatus and torque Indicator (T580i6)
Posltlon No. 9
A, Oparation .
Measure effecflva electrical travel and inearity
Test Equip; _ .
Chart recorder, voltage supply (T 58011)
Rotary apparatus (" )
Poslitlion No. 10.

A. Operation:
Measure contact resistance varlation

s ulp.
CRO, current supply (T58008)
Rotary apparatus, decade redstor box (758013)
Poslition No, 11-12 S
Operatlions
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Measure Insulation resistance, dielectric
~ breakdown voltege (atmospheric, barometric)
Test Equip.

Meqgpot

Multiposition test board (T 5-79)
Switching Equip, ( 58017)
Vacuum Equlip. . . (T 58015)

TEST EQUIPMENT AND PROCEDURES
Qualiflcatfon Téstss

The facllitles for the Qualification Tests wlll be "
available on May 15, 1963

Acceptance Testss

All the equipment required for the Acceptance Tests
to be periarmed by the Quaiity Control Group as outlined
in Quarterly Progress Report No. 2, Is avallable with
oric exception ~ the rotary cyeling apparatus for the.
Contact Réslstancc Varlation Tast, This unit will be
avallable by May 7, 1963
formal test prbcedures for the use of the specialized
fest equtpmbnt‘provlded’by Lubovatory Engineering for
various Acceptance Tests, Is belng prepared by Product
Englineering, These procedures will be Incorporated Into
the Iﬁspectlon and Quallty Control Plan Manual. A
Sample prddedure (total and end reslistance Is glven in

the following pages.
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~JOTAL AND END RESISTANCE

Qbject;
To measure total and end resistance as outlined
by MIL-R-22097B Par. 4.6.2 ,

Functional Schemétic

T5%006 t:::: ToO OHMMETER
% | LA2G5® | ]

[P | 'f_**]vcuMpabaﬁcﬁ
[ l COMPARATOR
[
W5 VAC
Synopsis:

The above equipment provides a connector which receives

vamitrim and a rotary apparatus which drives the

varmitrim at 120 RPM

" Three switches are located.on the unit. The purpose

of each switch respectively is:

A. Motor power switch:

Turn power to motor on or off and reverse motor
(3 positions.

B. Measurement made switch:

Provide access of resistance measuring apparatus to
total ‘resistance; or end resistance at elther end

of vamitrim rotation (3 positions)
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Measurement output switch

Switches measurements between two pairs of

terminals (2 position). This aliows readings

to be taken on an impedance comparator or ohmmeter
without changfng external connections. The

impedance comparator is used for accurate measurements
and the ohmmetef is used only to determine the
position of the vamitrim contact.

Test Procedure

a. Conhnect the impedance comparator and ohmmeter
to the termiﬁals so marked ’

b. Place the wamitrim in the connector, making
certain that the drive chuck blade engages with
the vamitrim adjusfing screw. |

c. Turn the measurement output switch to (ohmmeter)

d. Turn the measurement made switch to either end
resistance position (™ ) or ( YW} )

e. Place the motor power switch on (forward).

The ohmmeter will show a varying reading until
the vamitrim contact has reached its limits,
tht‘the motor power off at this point.

f. Turn the measurement output switch to (com-‘
parator) and adjust the decade box until
a zero reading is obtained on the impedance

comparator.This is the total resistance. Record it.
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Turn the measurement output switch to
(ohmmeter) and the ' made switch to the
end resistance position which produces the
least ohmmeter readinga'

Turn the‘outbut switch to (comparator) and

make the necessary adjustments to read this

end resistance . Record

Turn the output switch to (Ohmmeter) and

the motor switch to (REV). Stop the motor
when the ohmmeter change ceases. '

Turn the mode switch to the other end resis-
tance position and turn the output sﬁiféh

to(comparator)and make the necessary

adjustments to read this end resistance .

Record. - <
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CONCLUS JONS ¢

The following summary covers the period of January
1, 1963 to March 31, 1963.

2,
3

5.

6.

The 300 pre-production samples will be assembled
but not tested by May 15, 1963, (Quallfication
testing of the 300 samples |s scheduled to start

on May 15, 1963 and finish by thé end of September
1963. | | |

An extenslon of the contract dates will be required,
V!rtuall? all the test equipment for the acceptance

testiyqg, as outllined iIn Quarterly Progress Report

No. 2, ls avallable and Is belng tried out. Formal
test procedures for the use of thls equlpment are
being inltlated. _ | )
A rough draft of the Inspection and Quallty Control
Manual will be complete by May 31, 1963,

The pilot line has been Installed in an enclosed
area and tha layout has been finallzed.

Orders for sufflclent component parts fqr the
final production run have been placed.
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PROGRAM FOR_THE NEXT QUARTER

1.
2.

3.

Complete 300 pra-productlion samplas

Start qualification testing of the ’

300 pre-productlion samples,

Complate test equipnent tryout and

forma) test procadures. | A
Complate Inspection and Quality Control Manual
Improve production assembly toolling.

Modify the methods speciflication as. required.

PUBLICATIOUS _AND REPORIS!
There were no technical articles published during

this reporting period,
CONFERENCES

No conferences were held during this reporting period.
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Georaqe V. Garbep:

Mr.'Gerber has been with Westﬁn (Daystfcm) since

1961 1n an englineering ménaggmént‘capactty. Previously
with thé Archbold operation he was Chlef Canponehts
Englneer and subsequently Dlrector of Development
Engineering-Components, At this location the

primary fleld of iInterest was pétenteometers. in

his present capacity of Manager of Product Ené!neerlng
he directs the englneering department servicing the
flln resistors and potenteometers and Is the program |
manager for this contract. |

Prior to Jolning Weston, Mr. Gerber had done work on
ceramlc to motal seals and other projects related .to

vacuum tubes,
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TOTAL HOURS WORKED BY KEY PERSONNEL

NAME s

Herman J. Schmitz

G. Gerber

Robert J. Lender
Joseph Bebel

Frank V. Effenberger
Chester S. Kudek
Vaughn F. Plerson
Robert Paul

James P. Heelan

IrL

. Mgr. Product Englineering (old)

Mgr. Product Englneering (new)
Sectlion Chief

Sectlon Chief

Project Englneer

Project Englneer

Product Engineer
Techniclah

Dept. Head Quallty Control

.27.0 -

HOURS WORKED:

20
Lo
30
- 50
500 ..
490
80
320
100

1630



